In the United States, 3300 acute general care hospitals paid under the Medicare fee-for-service program through the Inpatient Prospective Payment System (IPPS) are subject to performance evaluation (and payment adjustment) for the value-based purchasing (VBP) program and the Hospital-Acquired Complication Reduction Program (HACRP). Together the VBP and HACRP are responsible for reallocating more than \$2 billion of hospital payments.^[@bibr1-1062860619859073],[@bibr2-1062860619859073]^ Performance measure scoring and subsequent payment adjustments are complex but take as their basis several common measures of hospital-acquired infections (ie, central line-associated bloodstream infection \[CLABSI\]) that are shown in [Table 1](#table1-1062860619859073){ref-type="table"}.

###### 

Shared National Healthcare Safety Network (NHSN) HACRP and VBP Measures.^[a](#table-fn2-1062860619859073){ref-type="table-fn"}^
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  Short Name                             Outcome Measure and Domain                                                                                                              NQF Number
  -------------------------------------- --------------------------------------------------------------------------------------------------------------------------------------- ------------
  CAUTI                                  Catheter-associated urinary tract infection (CAUTI); NHSN                                                                               138
  CLABSI                                 Central line-associated bloodstream infection (CLABSI); NHSN                                                                            139
  Colon and abdominal hysterectomy SSI   Harmonized procedure-specific surgical site infection (SSI); American College of Surgeons--Centers for Disease Control and Prevention   753
  MRSA bacteremia                        Facility-wide inpatient hospital-onset methicillin-resistant *Staphylococcus aureus* (MRSA) bacteremia; NHSN                            1716
  CDI                                    Facility-wide inpatient hospital-onset *Clostridium difficile* infection (CDI); NHSN                                                    1717

Abbreviations: HACRP, Hospital-Acquired Complication Reduction Program; NQF, National Quality Forum; VBP, value-based purchasing.

Source: *Federal Register*. 2018;83(160):P41456 (VBP Safety Domain)/P41475 (HACRP Domain 2).^[@bibr1-1062860619859073]^

The 5 measures shown in [Table 1](#table1-1062860619859073){ref-type="table"} constitute Domain 2 of the HACRP and the Safety Domain of the VBP. The measures have been constructed by (and are maintained by) the Centers for Disease Control and Prevention (CDC) National Healthcare Safety Network (NHSN).^[@bibr3-1062860619859073]^ Each measure is risk adjusted to calculate a standardized infection ratio (SIR) for comparison across hospitals. Risk adjustment is intended to control for variation in the rate of observed infections that may be attributed to factors outside of hospital control that may affect comparison of hospital performance. The risk-adjustment models vary by measure, but there is consistency in approach for 4 of the 5 measures shown in [Table 1](#table1-1062860619859073){ref-type="table"} (the exception being the surgical site infection \[SSI\] measure), each of which employ hospital-reported bed counts, teaching status, and bed size from the annual CDC survey.^[@bibr4-1062860619859073]^ An additional risk-adjustment variable common to the measures is that of patient care location, which is established by each hospital (following CDC guidelines) and then reported to the CDC through the NHSN event monitoring system.^[@bibr5-1062860619859073]^ The regression coefficients calculated for each measure's risk-adjustment model are summarized in [Table 2](#table2-1062860619859073){ref-type="table"} and, where possible, shown with overlap in [Supplementary Appendix 1](https://journals.sagepub.com/doi/suppl/10.1177/1062860619859073).^[@bibr6-1062860619859073]^

###### 

NHSN Bed Size Coefficients and CIs for CLABSI, CAUTI, MRSA, and *Clostridium difficile* 2018.^[a](#table-fn4-1062860619859073){ref-type="table-fn"}^
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  Bed Size                   Coefficient   95% CI Low-High   
  -------------------------- ------------- ----------------- --------
  CLABSI                                                     
  ≥224 Beds                  0.2571        0.1648            0.3494
  94-223 Beds                0.116         0.0194            0.2126
  ≤93 Beds                   Ref                             
  CAUTI                                                      
  ≥215 Beds                  0.4901        0.4060            0.5742
  87-214 Beds                0.2871        0.2871            0.3743
  ≤86 Beds                   Ref                             
  MRSA                                                       
  Number of ICU beds ≥45     0.5650        0.3890            0.7410
  Number of ICU beds 21-44   0.4599        0.2837            0.6361
  Number of ICU beds 11-20   0.3394        0.1587            0.5201
  Number of ICU beds 7-10    0.4720        0.2774            0.6666
  Number of ICU beds \<7     Ref                             
  *C difficile*                                              
  Number of ICU beds ≥43     0.7465        0.6657            0.8273
  Number of ICU beds 20-42   0.7145        0.6371            0.7919
  Number of ICU beds 10-19   0.6261        0.5485            0.7037
  Number of ICU beds 5-9     0.4394        0.3571            0.5217
  Number of ICU beds \<5     Ref                             
  Facility bed size          0.0003                          

Abbreviations: CAUTI, catheter-associated urinary tract infection; CLABSI, central line-associated bloodstream infection; ICU, intensive care unit; MRSA, methicillin-resistant *Staphylococcus aureus*; NHSN, National Healthcare Safety Network.

Source: Centers for Disease Control and Prevention, August 2018 SIR guide.^6(p36)^

The risk-adjustment model(s) used in the NHSN SIR calculations raise 3 major concerns. First, the variables used to account for risk in the NHSN measures represent facility characteristics rather than patient risk factors. When the NHSN risk model identifies those facilities with more beds as having a greater risk of infections (ie, a positive coefficient for bed size), it seems at odds with a culture of patient safety to risk adjust that increased risk away. There has been a long-standing concern that smaller facilities pose a patient risk through treating low surgical volumes.^[@bibr7-1062860619859073]^ Although the merits of the low-volume hypothesis have been argued widely for many years, it has never been suggested that, if true, those differences should be adjusted away so that smaller hospitals can be granted the appearance of performing more favorably. Yet this is precisely the implication presented by the volume variable in NHSN models. One also should assess whether a hospital is truly being held harmless for size-related effects, or is size simply correlated with other unmeasured (and unspecified) variables that have an effect on infection rates? Although patient volume has prominence in the NHSN risk models, there is no inclusion of individual patient complexity or reason for patient admission. Studies have shown that patient comorbidities add significantly to the existing NHSN risk models that depend solely on non-patient characteristics.^[@bibr8-1062860619859073],[@bibr9-1062860619859073]^

Second, it is assumed that when creating the risk-adjustment model, the developers considered hospital size (total beds), teaching school affiliation, nursing unit, and number of intensive care unit (ICU) beds to be important factors worthy of inclusion. The 4 measures shown in [Table 1](#table1-1062860619859073){ref-type="table"} (excluding SSI) include these concepts yet classify hospitals within the individual risk categories differently ([Supplementary Appendix 1](https://journals.sagepub.com/doi/suppl/10.1177/1062860619859073)). For example, the CLABSI and catheter-associated urinary tract infection (CAUTI) measures use different NHSN-designated aggregations of nursing unit; both CLABSI and CAUTI consider Major Teaching and Graduate Teaching hospitals as risk categories, whereas the methicillin-resistant *Staphylococcus aureus* (MRSA) measure replaces Graduate Teaching with "Other" Teaching, with the *Clostridium difficile* measure simply having a teaching (vs nonteaching) category; the CLABSI measure identifies large hospitals as having ≥224 beds, whereas the CAUTI measure begins the category at ≥215 beds. There are many more examples of these inconsistencies, but put simply, if a concept of large or teaching is being employed to adjust for risk, then why should it be classified differently across measures?

Third, coefficients obtained from the regression models show internal inconsistency. For example, the relationship between ICU beds and the predicted number of MRSA events shows a pattern of increase and decrease across the specified ranges of ICU beds. Furthermore, the CIs for the individual coefficient results overlap, meaning that the coefficient for one category is not found to be statistically differentiated from that of another at the level of confidence for the statistical test. These issues are highlighted in [Table 2](#table2-1062860619859073){ref-type="table"}.

[Table 2](#table2-1062860619859073){ref-type="table"} reports the variable descriptions for bed size variables, their associated model coefficients, and 95% CIs based on their reported standard errors. The inconsistency of category determination across measures is observed immediately. The CIs for CLABSI, MRSA, and *C difficile* coefficients can be observed as overlapping, whereas the monotonically increasing number of adverse events for ICU and total reported hospital beds projected in the *C difficile*, CLABSI, and CAUTI models is replaced by a U-shaped relationship in the MRSA model.

SIR ratios take the product of the regression coefficients and the number of "at risk" units (eg, central line days) to generate a standardized number of adverse events (eg, CLABSI) that may be compared to the observed number of events. Thus, for the example of CLABSI, a cardiac care unit (CCU) is standardized to predict 38.5% more CLABSI events per central line day than the reference patient location (adult mixed acuity ward).

In addition to questions of the appropriateness of the choice of risk-adjustment variables is the concern that self-reported variables such as the designation of CDC location (a standardized patient care location using an NHSN mapping algorithm) for hospital units may be variable. In order for SIR calculations to be truly "standardized," the assignment of CDC location across hospitals, in particular the designation of ICU and CCU beds, must be consistent, or else the risk-adjustment model is compromised.

Given the sensitivity of SIR ratios to the designation of patient care location, the large amount of money reallocated as a result of SIR comparison under the VBP and HACRP, and the absence of studies assessing the consistency of patient care location assignment across hospitals, this article provides a measure of the consistency with which hospitals designate patient care locations as ICU or non-ICU. The research team uses Medicare claims data as a proxy for this measure, reasoning that hospitals will consider a patient location similarly when billing for services as when evaluating quality and submitting location data to the CDC. The team compares the rate with which ICU is billed on claims data for congestive heart failure (CHF) admissions and reviews across-hospital variation in ICU utilization after accounting for variation in ICU utilization that results from differences in patients' clinical risk.

Methods {#section1-1062860619859073}
=======

The research team obtained financial year 2016 (FY2016) Medicare fee-for-service claims spanning October 1, 2015, through September 30, 2016. The team retained claims for hospitals paid under the IPPS and grouped claims under Version 36 of the All-Patient Refined Diagnosis-Related Group (APR-DRG) classification system. Cases identified as transfers (discharge disposition = 2) and flagged cases in which patients died (discharge disposition = 20) were excluded for subsequent analysis.

To identify patient admissions reported as receiving days in ICUs, the research team flagged a claim as ICU if any claim charges were made for a revenue center code listed in [Supplementary Appendix 2](https://journals.sagepub.com/doi/suppl/10.1177/1062860619859073). The identification of claims for which ICU services are billed is consistent with previous studies of ICU utilization and is the method employed by the Centers for Medicare & Medicaid Services (CMS) to adjust for "intensive day" costs when computing IPPS weights.^[@bibr10-1062860619859073],[@bibr11-1062860619859073]^

To review variation in patterns of ICU designation across hospitals, the analysis was restricted to a single base DRG---APR-DRG 194 CHF---that has a known high level of ICU utilization. The analysis was further restricted to hospitals having at least 100 ICU cases within the claims data. This resulted in the retention of 1374 hospitals and 430 397 CHF cases, of which 270 616 were designated ICU charge present (62.9%) and 159 781 were designated no ICU charge present.

The research team created a list of 27 diagnoses and 9 procedure codes (high-intensity codes) that were expected to be more frequently associated with the need for ICU services. These are shown in [Table 3](#table3-1062860619859073){ref-type="table"}.

###### 

ICD-10 Diagnosis and Procedure Codes With Increased Probability of ICU Utilization.

![](10.1177_1062860619859073-table3)

  Procedure Codes   
  ----------------- -----------------------------------------------------------------------------------
  5A1955Z           Respiratory ventilation, greater than 96 consecutive hours
  5A1945Z           Respiratory ventilation, 24-96 consecutive hours
  4A133B1           Monitoring of arterial pressure, peripheral, percutaneous approach
  03HY32Z           Insertion of monitoring device into upper artery, percutaneous approach
  0BH18EZ           Insertion of endotracheal airway into trachea, endoscopic
  0BH17EZ           Insertion of endotracheal airway into trachea, via opening
  3E033XZ           Introduction of vasopressor into peripheral vein, percutaneous approach
  5A09557           Assistance with respiratory ventilation, \>96 Hrs, CPAP
  5A09457           Assistance with respiratory ventilation, 24-96 Hrs, CPAP
  Diagnosis Codes   
  Code              Description
  A4101             Sepsis due to methicillin-susceptible *Staphylococcus aureus*
  A4102             Sepsis due to methicillin-resistant *Staphylococcus aureus*
  A4151             Sepsis due to *Escherichia coli* (*E. coli*)
  A419              Sepsis, unspecified organism
  I462              Cardiac arrest due to underlying cardiac condition
  I469              Cardiac arrest, cause unspecified
  J95821            Acute postprocedural respiratory failure
  J9600             Acute respiratory failure, unspecified whether with hypoxia or hypercapnia
  J9601             Acute respiratory failure with hypoxia
  J9602             Acute respiratory failure with hypercapnia
  J9602             Acute respiratory failure with hypercapnia
  J9620             Acute and chronic respiratory failure, unspecified with hypoxia or hypercapnia
  J9621             Acute and chronic respiratory failure with hypoxia
  J9622             Acute and chronic respiratory failure with hypercapnia
  J9690             Respiratory failure, unspecified; unspecified whether with hypoxia or hypercapnia
  J9691             Respiratory failure, unspecified with hypoxia
  J9692             Respiratory failure, unspecified with hypercapnia
  K7200             Acute and subacute hepatic failure without coma
  K767              Hepatorenal syndrome
  R4020             Unspecified coma
  R570              Cardiogenic shock
  R571              Hypovolemic shock
  R578              Other shock
  R579              Shock, unspecified
  R6520             Severe sepsis without septic shock
  R6521             Severe sepsis with septic shock

Abbreviations: CPAP, continuous positive airway pressure; Hrs, hours; ICD-10, *International Classification of Diseases, 10th Revision*; ICU, intensive care unit.

The team compared the frequency of cases with high-intensity codes to the distribution of cases by APR-DRG severity level. Similar stratification comparisons were performed for mortality rates and length of stay. The purpose of this comparison was to confirm that the use of APR-DRG severity leveling provided risk adjustment of ICU need to adjust for differences in patient acuity.

After reviewing the adequacy of risk adjustment, the team reviewed the distribution of ICU and non-ICU cases by hospitals, by severity level to assess whether there were differences in reported ICU utilization and 2 routinely measured patient outcomes: average length of stay (ALOS) and patient mortality.

Results {#section2-1062860619859073}
=======

[Table 4](#table4-1062860619859073){ref-type="table"} reports the relationship between severity level, outcomes, and the reporting of high-intensity codes for CHF admissions (APR-DRG 194). It can be seen that the highest severity patients, severity level 4, are nearly 3 times more likely to be reported as being admitted to the ICU than non-ICU. Mortality rates, ALOS, and the reporting of associated high-intensity codes also mark the severity level 4 patients admitted to the ICU as a sicker cohort. A similar, though not as extreme, pattern emerges for severity level 3 patients. At the lowest severity levels, severity levels 1 and 2, the intensity of procedures and diagnoses drops rapidly as do ALOS and mortality rates. The cases in these categories combine to outnumber the cases in severity level 4, yet have a markedly different prognosis.

###### 

Congestive Heart Failure Severity Level and Admission Characteristics.^[a](#table-fn7-1062860619859073){ref-type="table-fn"}^
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  SOI   ICU Charge Present   No ICU Charge Present                                              
  ----- -------------------- ----------------------- -------- -------- --------- ------ ------- --------
  1     10 885               2.69                    0.35%    0.32%    7644      2.57   0.37%   0.34%
  2     69 672               3.36                    0.43%    0.83%    51 358    3.25   0.38%   0.58%
  3     118 300              4.83                    1.79%    27.98%   75 780    4.59   1.34%   20.63%
  4     71 759               6.98                    10.02%   92.20%   24 999    5.86   5.54%   86.92%
  All   270 616              4.94                    3.57%    36.91%   159 781   4.26   1.64%   23.59%

Abbreviations: ALOS, average length of stay; ICU, intensive care unit; SOI, severity of illness.

Source: Medicare Financial Year 2017 claims data.

[Table 5](#table5-1062860619859073){ref-type="table"} sorts hospitals within quartiles by percentage of reported ICU use for CHF admissions. Quartile 1 (Q1) contains hospitals with the lowest percentage of reported ICU admissions (25%) and Q4 the highest (95%). It can be observed that the hospitals in Q1 and Q2 have more admissions per hospital than those in Q3 and Q4, but similar percentages of admissions within each severity level. ALOS and the percentage of deaths at each severity level also are similar.

###### 

The Distribution of ICU and non-ICU Admissions and Outcomes for Congestive Heart Failure by Hospital Quartile and Severity Level.^[a](#table-fn9-1062860619859073){ref-type="table-fn"}^
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  Q   SOI   Hospitals   Admission   Percentage Died   ALOS   ICU      Non-ICU                                              
  --- ----- ----------- ----------- ----------------- ------ -------- --------- -------- ------ --------- ------- -------- ------
  1   1     343         6016        0.22%             2.65   709      0.28%     0.85%    2.90   5307      0.21%   0.36%    2.62
      2     344         40 887      0.37%             3.35   5298     0.68%     1.34%    3.65   35 589    0.33%   0.60%    3.31
      3     344         66 785      1.50%             4.85   14 256   2.60%     41.33%   5.32   52 529    1.20%   19.80%   4.72
      4     344         32 629      9.45%             6.89   16 268   13.34%    94.74%   7.73   16 361    5.57%   86.00%   6.05
      All   344         146 317     2.90%             4.80   36 531   7.06%     58.53%   6.11   109 786   1.52%   22.50%   4.36
  2   1     339         4415        0.48%             2.63   2768     0.40%     0.36%    2.74   1647      0.61%   0.24%    2.45
      2     343         28 109      0.44%             3.29   17 287   0.47%     0.81%    3.40   10 822    0.41%   0.51%    3.13
      3     343         45 644      1.71%             4.69   29 886   1.88%     28.07%   4.86   15 758    1.40%   22.38%   4.37
      4     343         23 264      8.59%             6.61   17 682   9.63%     91.95%   6.92   5582      5.32%   88.34%   5.62
      All   343         101 432     2.89%             4.65   67 623   3.48%     36.67%   4.94   33 809    1.69%   25.19%   4.08
  3   1     340         4045        0.49%             2.62   3528     0.40%     0.23%    2.64   517       1.16%   0.39%    2.50
      2     343         25 769      0.45%             3.32   22 115   0.40%     0.81%    3.36   3654      0.74%   0.71%    3.09
      3     343         41 064      1.73%             4.69   35 747   1.68%     26.29%   4.77   5317      2.11%   23.13%   4.16
      4     343         20 581      8.69%             6.63   18 426   9.06%     91.34%   6.77   2155      5.52%   89.28%   5.38
      All   343         91 459      2.88%             4.65   79 816   2.97%     33.10%   4.75   11 643    2.27%   27.33%   3.98
  4   1     341         4053        0.30%             2.65   3880     0.28%     0.28%    2.67   173       0.58%   0.58%    2.27
      2     343         26 265      0.39%             3.26   24 972   0.38%     0.76%    3.28   1293      0.54%   0.23%    2.97
      3     344         40 587      1.58%             4.66   38 411   1.53%     24.51%   4.69   2176      2.44%   21.88%   4.13
      4     344         20 284      8.42%             6.54   19 383   8.51%     91.11%   6.61   901       6.33%   89.23%   5.09
      All   344         91 189      2.70%             4.59   86 646   2.71%     31.48%   4.62   4543      2.60%   28.26%   3.92

Abbreviations: ALOS, average length of stay; CHF, congestive heart failure; FY, financial year; ICU, intensive care unit; IPPS, Inpatient Prospective Payment System; SOI, severity of illness.

Source: Medicare FY2017 claims data. FY2016; 1374 IPPS hospitals; 430 397 CHF admissions; 270 616 (62.9%) ICU admissions.

Thus, although one can observe incremental ICU admission frequency by severity level with a corresponding worsening of patient outcomes (ALOS, percentage died), the dramatic variation in the likelihood of reporting ICU use across hospital quartiles is not matched by a corresponding variation in patient outcomes.

To understand more about the relationship between hospital type and propensity to report admission to the ICU, the research team assigned each admission an "expected" ICU admission rate based on its severity level (ie, average ICU admission rate for the CHF severity level). The team obtained descriptive hospital variables for bed size and teaching intensity (indirect medical education) from the FY2018 hospital IPPS impact file released by CMS^[@bibr12-1062860619859073]^ and computed several Pearson correlation coefficients. The team found the propensity to admit to ICU was inversely correlated with hospital teaching intensity (*r* = −0.2014; *P* \< .00001), bed size (*r* = −0.2711; *P* \< .00001), and the number of CHF admissions (*r* = −0.3551; *P* \< .00001) across the 1374 hospitals.

Discussion {#section3-1062860619859073}
==========

This analysis of claims data identifies a large difference across hospitals reporting ICU utilization for CHF admissions. Severity of illness levels within the APR-DRG classification system exhibits concurrence with higher intensity levels of diagnoses and services, increasing length of stay, and patient mortality but explain little of the underlying variation in hospital reported ICU utilization. It was found that, in general, larger teaching hospitals with more CHF admissions are less likely to report ICU usage in excess of that predicted by the discharge severity level.

This finding is important for the functioning of the risk-adjustment mechanism employed within the NHSN measures. The research team acknowledges that the NHSN measures are hospital wide, whereas the current analysis was confined to Medicare fee-for-service claims for CHF admissions. There also may be greater uniformity in hospital designation of nursing units within the NHSN measures than that which appears in the billing and coding of ICU services on claims. However, the magnitude of difference in ICU days reported on claims across hospitals, and the dilution of average ICU days with less sick patients that this implies, should be of concern to those following the NHSN quality measures given the large weight assigned to the patient location in NHSN risk adjustment.

To help visualize the importance of the risk-adjustment model on comparative SIR rates it is useful to provide an example. NHSN does not routinely publish unstandardized hospital rates of infections, but some states such as California make them available.^[@bibr13-1062860619859073]^ In their reporting for 2017, of 285 acute care hospitals with at least 1000 central line days, 232 (81.4%) had 10 or fewer CLABSI infections in the year. Given the relative infrequency of CLABSI events, differentiation in performance is provided by the denominator of the SIR, the risk-adjusted number of central line days. This distribution of CLABSI events and central line days are not specific to California. Although central line days and unadjusted infection rates are not published by CMS, it can be seen by reviewing the CLABSI benchmark^[@bibr13-1062860619859073]^ that the top performing 10% of hospitals have a SIR rate of 0 (no CLABSI events) in the VBP program.

[Table 2](#table2-1062860619859073){ref-type="table"} shows variation across coefficients in the risk model for MRSA, where having 11 to 44 ICU beds poses less risk for MRSA than both 7 to 10 ICU beds and \>45 ICU beds. The absence of a monotonic increase in MRSA risk with increasing numbers of ICU beds seems counterintuitive (although one could postulate that smaller ICUs lack sufficient expertise and larger ICUs rely on inexperienced house staff) and is inconsistent with the monotonic pattern of rising risk in the ICU bed size coefficients for *C difficile*, with a significant increase (42%) in risk when moving from 9, to 10 to 20 ICU beds ([Table 2](#table2-1062860619859073){ref-type="table"}). This reported inconsistency in what constitutes greater risk has limited statistical support because, by once again turning to [Table 2](#table2-1062860619859073){ref-type="table"}, one can reject a null hypothesis of difference between the risk categories by using the model output statistics showing that reported standard errors for the model coefficients fall well within each other's 95% CIs. If in addition to this one observes that there may be wide variation in the self-reported data that underpin the risk-adjustment model, then one might well ask exactly what is being adjusted in the risk-adjustment model?

The research team should stress that their remarks directed toward the inclusion of bed size and the resulting coefficients are not intended to imply that hospital size, attendant staffing, and teaching mission have no bearing on infection rates and infection rate detection. However, to the extent that these factors impact relative infection rates, the team believes that the disparities in patient outcomes revealed should be equalized by hospitals reviewing how they are sized and managed rather than being hidden by risk adjustment.

Of equal importance to the specification of the risk model, its variables, and its data, should be a concern that the use of SIR rates does not take into account steps taken by the hospital to avoid infections by improving patient management strategies. NHSN calculates Standardized Utilization Ratios (SURs) to compare hospital device utilization.^[@bibr14-1062860619859073]^ Although hospitals reducing central line or catheter days should perform favorably against a SUR benchmark reduction, such efforts will have no effect on SIR rates. This is because the prevalence of infection is measured relative to the use of a particular device rather than relative to the nature of hospitalization. Reducing dwell time for peripherally inserted central catheters is known to reduce CLABSI risk^[@bibr15-1062860619859073]^ by reducing catheter days, yet this resides outside of the SIR measure and thereby the HACRP and VBP performance calculations.

Taking these considerations together, there should be a review of how the NHSN measures, ostensibly designed for single hospital improvement, are being employed for across-hospital quality measurements that drive billions of dollars of penalties and rewards.

Conclusion {#section4-1062860619859073}
==========

Policy intended to reduce hospital-acquired infections is good policy. Tying policy to financial incentives through the HACRP and VBP sends a strong message that quality of care is important. But the fact that a policy is both rational and well-intentioned does not obviate the need for the policy to be implemented in a fair and equitable manner. It also is imperative that the policy not mislead patients and stakeholders in publicly reported comparisons of performance. The present analysis highlights several theoretical concerns with the risk-adjustment model used for the NHSN measures. The principal purpose of this article, however, is to highlight through analogy to Medicare claims submission the likelihood that self-designation of nursing units, a key component of the risk-adjustment models being used, is the subject of widespread and unexplainable variation.

This finding on its own calls into question the public reporting of hospital SIR rates and the billion-dollar payment adjustments made under the HACRP and VBP. As a generalizable rule, self-reported data tied to payment should be verified and the variables should not be susceptible to arbitrary decisions made by the hospital. When such widespread variation is observed, and such large amounts of money are at stake, a formal review of risk-adjustment methods is urgently required.

Supplemental Material {#section5-1062860619859073}
=====================
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